This paper investigates whether individuals are accurate in recognizing and predicting cost stickiness under different presentation formats. In particular, I conduct an experiment manipulating the degree of cost asymmetry (nonsticky, semisticky, sticky), which is the cost behavior when revenues increase or decrease, and the presentation of financial information (monetary amounts vs. percentages). Contrary to the expectation, participants are more likely to recognize and predict accurately sticky costs rather than nonsticky costs (i.e. cost symmetry). They mentally apply a sticky model also to predict changes of nonsticky costs. Moreover, the presentation of variations expressed as percentages allows more accurate forecasts. Further, a significant interaction effect between the two manipulations is found. The cognitive ability and the cognitive style of the participants are measured in order to disentangle possible confounding effects. The findings of this study suggest that the mental models of the individuals and their cognitive biases influence cost forecasts and adjustments decisions.
Introduction
The diffusion of new management accounting techniques and the spread of information technology systems like Enterprise Resource Planning (ERP) systems increased the availability of timely and accurate financial reports for managerial decision making such as cost management choices. The adjustment of resources in response to changes in sales volume is a primary issue managed in an organization. Anderson et al. (2003) explicitly investigated the asymmetric behavior of costs when volume increases or decreases [1] . They call sticky this kind of costs and propose an alternative model of cost behavior based on deliberate adjustments by managers. However, several studies provide evidence that managers prefer to use their subjectivity instead of statistical computations when a fast and cheap decision process is required [2] [3] . In addition to the benefits of making judgments using subjective analysis, issues of accuracy emerge when individuals mentally represent the relationships among variables. The cognitive modeling by managers is also influenced by the layout of financial reports and by the framing of information which are different across organization [4] [5] [6] [7] . The presentation of reports with the same information content but different format results in different decisions. Overall, psychological determinants influence the cognition of the managers and hence the accuracy of their decision outcomes.
In this study I examine how variations in the degree of cost asymmetry (i.e. nonsticky, semisticky, sticky) and in the presentation format of financial information (i.e. monetary amounts or percentages) influence the accuracy of individual cost predictions. I expect that the accuracy in recognizing and predicting changes in the level of costs is higher when they are symmetric rather than sticky. Moreover, I expect that, with the same information content, the prediction is more accurate when percentages variations are provided compared to monetary amounts. I further expect an interaction of the two variables such that an increase in accuracy due to the symmetric behavior of costs is more pronounced when financial information is exhibited as absolute amounts than percentages.
I conduct a laboratory experiment with a 3 × 2 design mixing a within-subjects condition with a between-subjects condition. I manipulate the degree of cost stickiness and the format of the financial information. The experimental task required the participants to mentally identify the relationship between revenues and costs and then to predict the trend of costs accordingly.
This study contributes to the literature in several ways. First, I extend the literature on cost stickiness by adopting both a different level of analysis (i.e. individual) and a different methodology (i.e. laboratory experiment) compared to the majority of the studies. To my knowledge, only Banker et al. (2014) considered determinants pertaining to individual features of the managers such as optimism and pessimism [8] . Second, I show that the presentation of information with the same content, but presented in different format, influences the outcome of the decision. These findings add new knowledge to the literature in behavioral accounting that examines the impact of information organization and presentation on decision making. Third, I enlarge the small number of management accounting studies focused on understanding the cognitive processes underlying judgments and decision making [9] [10] . Further, I consider also the cognitive ability and the cognitive style of individuals in order to understand whether specific cognitive features impact subjects' mental models. (2014) [8] considered determinants pertaining to individual features of the managers such as optimism and pessimism. However, they measured the attitude using financial data, and in particular according to prior period sales. A decline in sales from the previous period, or the prior two periods, is a proxy for pessimism, whereas an increasing trend is considered a proxy for optimism.
These findings suggest that the individual behavior and the subjective judgments have a role in cost adjustments decisions.
More in general, in managerial decision making involving cost accounting data, the manager has to draw inferences from the available data in order to make judgments and take actions. Subjective analysis provides a more timely decision process, but the accuracy of the judgment can differ depending on the relation underlying the variables. This is due to variations in the individual mental representation and it results in different outcomes across subjects [2] [3]. Studies about multiple-cue probability learning showed that differences in the form of the function have an impact upon the achievement by the subjects. In particular, linear relations are learned better than nonlinear relations and faster when they are positive compared to negative. The linear portion is also better captured when the request is to learn an inverted U-shaped relation compared to a U-shaped relation [15] [16] . Further, the manager has to draw inferences about the relation starting from accounting data which are normally provided as absolute numbers. The ability Open Journal of Accounting to work with percentages and ratios is required to find a percent increase or decrease of one number on another and then apply the percentage to find the result of a percent increase or decrease on a given number [17] [18] . The difficulties encountered in computational task, such as processing percentage information, are other important issues affecting the inference of the appropriate accounting relation [19] [20] . Mental techniques used to solve complex arithmetic and the use of calculation anchors can lead to non-accurate predictions and to failures in the recognition of the asymmetry between increasing and decreasing percentages [21] [22] [23] . The cognitive ability of the subjects has to be controlled in order to disentangle the effects due to different skills from the cognitive biases. In particular the ability to understand and use numeric information is called numeracy and its measure has been used in different contexts [24] [25] .
Another interesting determinant used in decision making but not in the accounting field is the decision style adopted by the individual. A deeper understanding of the way of thinking and of processing information provides useful indication about the inferences made about the data. The distinction between individuals with a predominant intuitive cognitive style, more prone to emphasize feelings and global perspective, and individuals with a predominant analytical style, more focused on mental reasoning and details, leads to different findings about mental models and prediction accuracy. These two ways of processing information correspond also to the distinction between System 1 and System 2 introduced by Stanovich and West (2000) [26] and proposed by the dual-process theory which argue the presence of "two minds in one brain" ( [27] , p.458).
Hypothesis Development
All the studies on cost stickiness model the relation between revenues, used as a proxy for the sales volume, and costs as a linear function. In particular, the slope is higher when the sales volume registers an increase rather than a decrease. The psychological literature on multiple-cue probability learning showed that linear relations are learned better than nonlinear relations [15] [16] and that the estimations are more accurate when positive relations are involved compared to negative relations [28] [29] . In my experiment the condition with symmetric changes in costs is referable to a perfect linear relation. The exhibition of a degree of asymmetry, firstly low and then more pronounced, introduces a noise in the linearity. I expect that the change of slope in the negative domain is not noticed by the majority of individuals because they derive inferences from the positive side, which is cognitively more understandable, but constant across conditions. According to these considerations, I predict that individuals subjectively recognize and estimate more accurately symmetric changes in costs rather than sticky variations. Therefore, my first hypothesis is formulated as follows.
Hypothesis 1: Judgments are more accurate when costs change symmetrically in case of increase or decrease rather than with a sticky behavior.
In addition to the degree of asymmetry, I introduce a change in the presenta- Finally, I expect an interaction between the degree of cost asymmetry and the presentation format of the financial information. The recognition of asymmetric changes in costs requires a more careful study of the whole cues in order to understand the presence of a change of slope between increases and decreases in revenues and as a consequence in costs, but also the magnitude of such a change.
It is in this condition that the display of percentages instead of monetary amounts allows to derive more accurate inferences from the data. However, the gain in accuracy across different degrees of symmetry, from the lowest to the highest, is higher with monetary amounts than percentages. These considerations are summarized in the following hypothesis.
Hypothesis 3: The presentation of data in percentages rather than monetary amounts is more beneficial under cost stickiness compared to cost symmetry.
Experimental Method

Research Design and Participants
To test the hypotheses I conducted a laboratory experiment with a 3 × 2 design mixing a within-subjects treatment with a between-subjects treatment. The first manipulation, conducted within-subjects, is the degree of cost asymmetry (i.e.
nonsticky, semisticky, sticky). The highest degree of asymmetry corresponds to the sticky behavior of costs, whereas the nonsticky case is the one involving symmetric changes. The second manipulation, conducted between-subjects, is the presentation format (i.e. monetary amounts vs. percentages).
The experiment was conducted at the Cognitive and Experimental Economics
Laboratory of an Italian university using the software z-Tree [30] . I ran four separate sessions, two for each between-subjects treatment. The subjects are 78
undergraduate students who participated in a voluntary way registering for the experiments in the laboratory web-site after an e-mail announcement sent to the 
Setting and Task
In (Table 1 and Table 2 ). More in detail, the two tables exhibit financial information related to the hotels owned by the hotel chain. Table 1 Table 1 , whereas participants in the percentage condition examined the data presented in Table 2 . Further, the last three columns of Table 1 and Table 2 differ per experimental condition.
Depending on the degree of cost asymmetry condition (i.e. nonsticky, semisticky, sticky), only one of the last three columns is showed to the participants.
After an accurate study of the learning dataset, the participants received a similar table with financial data referred to the 20 new hotels acquired. I call this table the judgment dataset (Table 3 and Table 4 ).
More in detail, the two tables exhibit financial information related to the newly acquired hotels. Table 3 The first ten rows exhibit increasing revenues, whereas the last ten rows exhibit decreasing revenues.
received the data presented in Table 3 , whereas participants in the percentage condition received the data presented in Table 4 . The only notable difference with the learning table is that the column containing the costs forecasts for 2012 (or the expected percentage variation in the percentage condition) is blank.
Thus, participants had to fill in the last column of Table 3 or Table 4 . The learning table is always present on the screen together with the judgment table consistently with the availability of past data in companies.
The data used in the learning dataset and in the judgment dataset were drawn from a normal distribution with a given mean and standard deviation. In particular, revenues for 2011 were drawn from a normal with mean 5 million and standard deviation 1,250,000. Then I generated a set of percentages with mean 20 and standard deviation 10 to compute realistic growth or declines for the revenues of 2012 starting from the amounts 2011. I forced a positive sign on ten Open Journal of Accounting The first ten rows exhibit increasing revenues, whereas the last ten rows exhibit decreasing revenues.
values and a negative sign on the other ten in order to have a balanced dataset and to avoid possible biases. Finally, to compute realistic costs for 2011 I generated another set of percentages with mean 30 and standard deviation 1 to be applied to the revenues 2011. The costs for 2012 in the learning dataset are manipulated manually in order to obtain the three degrees of asymmetry. In particular the increasing cases are the same across conditions, whereas the decreasing cases differ because of a coefficient.
Independent Variables
The independent variables in my experiment are the degree of cost asymmetry and the presentation format. In the experiment the degree of cost asymmetry is proposed within-subjects. The manipulation is applied showing to each subject a sequence of three learning datasets followed by judgment datasets. Each learning The first ten rows exhibit increasing revenues, whereas the last ten rows exhibit decreasing revenues. 
Procedure
Upon arrival, participants were randomly seated in the laboratory, each one in front of a computer. They were not able to communicate each other or to see the screens of other participants. The instructions were provided on paper and read aloud by one of the researchers present in the room. Moreover, they were not allowed to use calculators, computer programs, or to take notes during the experiment. Open Journal of Accounting The first ten rows exhibit increasing revenues, whereas the last ten rows exhibit decreasing revenues.
At the beginning participants received clear information about their compensation. In addition to the show up fee they received a variable cash payment of maximum 10 euro related to the accuracy of their judgments. One of the three judgment tables completed by each participant is randomly extracted for the payment. The computation is made using a quadratic loss function (Equation (1)) in which the 20 predictive judgments are compared to the estimations computed using the Ordinary Least Squares (OLS) model underlying the learning dataset. The formula is the following:
Accuracy Score prediction of the participant OLS prediction = − ∑
The highest is the accuracy score the lowest is the accuracy. The individual with the highest score receives a variable pay equal to zero and the other participants receive a payment linearly and inversely related to the score.
The first screen of the experiment shows a comprehension check. The questions have the purpose to check the correct comprehension of the instructions and of the task. The participants have to answer all the questions correctly in N. Dalla Via Open Journal of Accounting order to be able to proceed with the experiment.
In the central part of the experiment, participants examine the learning table for few minutes. When they believe that they have mentally identified the relation between revenues and costs they can move to the judgment dataset in order to apply the model to the new data. They have to repeat the same procedure for the three scenarios.
In the final part of the experiment participants have to answer to a series of questions in order to capture their cognitive ability and style. All the participants are informed that the questions do not count for the compensation. The mathematical ability of the participants and their cognitive style are measured using instruments available in the literature. The original scale used to assess numeracy is composed by three items [31] , but I apply an expanded scale composed by 11 items [32] . The cognitive style is measured using an index (CSI) developed by Allinson and Hayes (1996) and constructed using 38 propositions with three possible answers (true, uncertain, false) [33] . The total rating of the individual identifies the intuitive (i.e. "right brain" thinking) or analytical (i.e. "left brain" thinking) orientation. The instrument has been used in several studies and its validity has been confirmed [34] . The distinction between the two types of cognitive processes is captured also with the last set of questions based on the Cog-
The experiment is concluded with a demographic questionnaire and the subsequent cash payment of the compensation. The final questionnaire included questions about gender, age, level of education, and work experience.
Dependent Variables
In this experiment, I use a linear regression to model the cognitive processes of the individuals. The most common model employed for this purpose is the lens model [36] . In the management accounting field this approach has been used to study accounting fixation [9] , to examine the cognitive effects of the nonlinearities of cost and profit drivers [10] , and also applied to archival data about investors' sophistication [37] . Figure 1 shows a visual representation of the lens model. As indicated in Figure 1 , the model provides several statistics used to study how information is processed from cues to predict outcomes. Examples are en- 
The stickiness behavior is isolated by the dummy variable, which takes the 
Results
I used Stata 12 and R to examine the experimental data and to conduct the empirical tests. The analysis of the manipulation check questions reveals that the participants in the absolute values condition perceive the task as more difficult than the participants in the percentages condition (p-value < 0.05). Moreover, the provided information is considered complete enough by the participants in the percentages condition and less complete by the participants in the absolute values condition (p-value < 0.05). Overall, the manipulation check is considered satisfactory.
The main hypotheses test is performed using a repeated-measures ANCOVA with the mean absolute error of the individual's predictions (i.e. accuracy) as dependent variable. The two experimental conditions are the factors of the model. In particular the presentation format is the between-subjects factor and the degree of asymmetry is the within-subjects factor. The interaction between the two conditions is also tested as within-subjects factor. Four categorical variables are included in the model as covariates: SEX, YDEGREE, NUMERACY, and CSI. SEX is a dummy variable indicating the gender of the participant (1 = male; 2 = female), YDEGREE indicates the academic year of enrolment (from 1 to 5), NUMERACY is the measure of mathematical ability (1 = high skills, numeracy above 7; 2 = low skills, numeracy below 7), and CSI is the indicator of cognitive style (1 = reflective and analytical, CSI above 38; 2 = intuitive, CSI below 38).
The results of the ANCOVA, exposed in Table 5 , shows that the main effects of presentation format and degree of asymmetry are significant (F = 114.90, p < 0.01, and F = 7.77, p < 0.01, respectively) as well as the interaction between the two factors (F = 11.84, p < 0.01). These results appear to support the hypotheses. However, a full interpretation of these effects requires a more detailed exploration.
In combination with the ANCOVA presented in Table 5 , the comparison of the judgment accuracy in Table 6 specifies better the findings and verifies the hypotheses. In the absolute values condition judgment accuracy is higher when the data exhibit a semisticky behavior compared to the nonsticky condition (mean absolute error is 143,565 vs. 228,317, respectively) or a sticky behavior compared to the nonsticky condition (139,025 vs. 228,317, respectively). These Model: R 2 = 0.72, Adjusted R 2 = 0.58 ***, **, and * indicate statistical significance at the 1%, 5%, and 10% levels, respectively (two-tailed).
two comparisons are statistically significant (t-value = 2.78, p < 0.01 and t-value = 2.94, p < 0.001) and are in contrast with the effect predicted in hypothesis 1. The lens model considers the cues as a set and it correlates the overall predictions made by the individual with the theoretical predictions provided by the environmental model. However, the lack of focus on the specific weights assigned to the cues does not allow the understanding of where the errors occur. Table 8 compares the coefficients in the individual policy-capturing models with the corresponding coefficients in the environmental model.
Recall that in the model of cost behavior β 0 is the intercept, β 1 captures the increase of revenues, and β 2 is the coefficient associated to the dummy valorized with 1 when revenues decrease. Compared to percentages, the error in the nonsticky condition when data are presented as absolute values is significantly higher in all the coefficients. Although in the semisticky and sticky conditions the largest deviations from the coefficients of the environmental models are computed in the absolute values condition, there is a tendency to overstate the values of β 1 when absolute values are provided and to understate the same coefficient in the case of percentages. The accuracy of β 2 is higher with percentages and in the absolute values condition it emphasizes the level of cost stickiness both in the semisticky and sticky degree of asymmetry.
A graphical comparison between individual models and environmental models is provided in Figure 2 . The graphs are plotted using the average coefficients N. Dalla Via Open Journal of Accounting of the participants' mental models and are compared with the theoretical model that the subjects should have learned observing the learning dataset. In order to draw the graphs, the data of the judgment dataset are applied to the models. The graphical comparison confirms visually the statistical findings.
Discussion and Conclusions
The literature on cost stickiness rarely considered in the analyses the individual level as possible source of determinants. However, the individual decision making affects the prediction of costs and the adjustments choices. For this reason, Open Journal of Accounting the behavioral features of the subjects and their relationships with the cost decisions have to be investigated. The use of subjectivity introduces cognitive biases that influence the accuracy of the decision outcomes. My experiment confirms that the presentation format of the information influences decision making as proved by many studies in the literature, but suggests also that the ability to predict the trend of costs is different depending on the degree of asymmetry. More in detail, I prove that cost predictions are more accurate when data are expressed in percentages rather than absolute values. The provision of percentages, compared to absolute values, is more beneficial when the cost behavior is symmetric rather than sticky. Moreover, when data are presented as absolute values, the subjects mentally adopt a sticky model of cost prediction independently on the learning dataset. The tendency to inflate the increases of costs and to reduce the magnitude of the decreases in any condition is an important behavioral feature and confirms the contribution of my study to the literature on cost stickiness.
The findings of this study have important managerial implications. Overall, the results suggest that managers are influenced by cognitive biases when required to prepare cost forecasts and to make cost adjustments decisions. In par-Open Journal of Accounting ticular, managers have a tendency to predict increases and decreases of costs as asymmetrical changes under all conditions and to apply mentally a sticky model of cost prediction. Thus, the cost stickiness behavior examined by previous literature is not always the result of a deliberate managerial choice. Companies should encourage managers to prepare reports by using simple presentation formats, such as with percentages, in order to increase decision accuracy and to minimize the tendency to treat costs differently (i.e. asymmetrically) when revenues and production volumes increase or decrease.
The adoption of an experimental methodology is subject to limitations in the generalization of the findings. In addition, a certain level of mathematical ability, such as working with percentages and proportions, is required for my task. In order to isolate the cognitive biases, I attempted to reduce the possible confounding effect of the different mathematical preparation of the individuals controlling for this particular skill. Another limitation is associated with the use of a within-subjects manipulation. To reduce the potential issues for each participant I randomized the order of the experimental conditions. Future research should address further the issue of individual decision making focusing on how individuals mentally model the information presented in the reports and on how they draw their choices. The increasing need of timely decisions does not guarantee the support of complete and detailed reports, inducing the use of subjective analysis. However, the biases associated to subjectivity lead to distorted and inaccurate decisions. A deeper knowledge of these issues would help to prevent and control their emergence.
